INTRODUCTION
0.2 ml of serial ten-fold dilutions of the virus. Four to ten tubes were used for each dilution. The tubes were then rubber-stoppred tightly and incubated at 36 C for three weeks, during which time the medium was changed to fresh maintenance medium after every week. A typical cytopathic effect (cluster formation of swollen round cells, abbreviated as CPE) was observed at low dilutions after a week and progressed gradually to high dilutions for 18 days. From the result of three weeks' observation, TCID50 was calculated. The above method was established after an examination of conditions for the tube titration. Of media so far tested, Eagle's MEM and Parker's medium 199 were found satisfactory but LE was unsatisfactry because it could not maintain HEK monolayers for three weeks. The concentration of sodium bicarbonate was one of the critical factors. A low concentration (0.075%) could maintain HEK for three weeks but suppressed the appearance of CPE. A medium concentration (0.15%) was adopted as the routine technique because it could maintain HEK for three weeks and showed a marked CPE. A high concentration (over 0.2%) could not maintain HEK for three weeks, though the appearance of CPE was promoted. The addition of chicken or bovine serum enhanced the maintenance of HEK but showed some suppression of the appearance of CPE. The progressions of CPE are shown in Figs. 1 and  2 , in which the curves show TCID50/0.2 ml based on the observation (only a marked CPE was regarded as being positive) on the indicated days. Keeping the virus inoculated tubes in a roller drum during incubation enhanced the appearance of CPE but it showed a tendency to bring about nonspecific degeneration of cells. Therefore, the roller drum method was not adopted as the routine technique.
Plaque Titration of Ad 12 and Ad 18 in HEK
After the formation of confluent monolayers of HEK in plaque bottles (2 oz. bottles) or in Petri dishes (60 mm in diameter, cultured in a CO2 incubator), the growth medium was discarded. Cells were washed once with PBS and then inoculated with 0.2 ml of an appropriate dilution of the virus. After adsorption of the virus for 2 hrs at 36 C, the fluid remaining in the container was aspirated off and 5.0 ml of an agar overlay was added. The agar overlay consisted of Eagle's MEM, containing inhibitorfree calf serum (5%), sodium bicarbonate (0.15%) and Difco Noble agar (1.2%). After the addition of agar overlay, rubber stoppers of plaque bottles were changed to sterile cotton plugs and the bottles were placed at 36 C in a CO2 incubator. A second agar overlay (2 ml), the same as the first, was added after four days of incubation. On the eighth day the third agar overlay (2 ml, the same as the first agar overlay except that it contained 0.01% of neutral red) was added and the bottles (or Petri dishes) were further incubated in the CO2 incubator. Plaques became visible on the tenth day and completely clear on the twelveth. The number and size of plaques increased a little OF ADENOVIRUS  TYPE  12 AND  TYPE  18   5 by the fourteenth day after which no marked increase in plaque number was observed, though the plaques grew continuously to a confluent state. The plaques on the fourteenth day were counted and PFU was calculated. The influence of the adsorption time is shown in Table 2 , which also shows the progression of plaque formation. The appearance of plaques is shown in Fig. 3 and a dose response curve is shown in Fig. 4 . Before the establishment of the above method, the plaque assay in rubber-stoppered plaque bottles was tried in various ways.
The following facts were confirmed through (Dose response curve) these examinations. Agar was the critical factor for the plaque formation. With Bacto agar (Difco) no plaque was formed but plaques could be formed with Noble agar (Difco). DEAE dextran, which antagonizes agar inhibitor, did not enhance the plaque formation of Ad 12 in HEK. As for the serum, inhibitor free calf serum was found the best as far as tested but it could be substituted by 10% skim milk solution (sterilized at 100 C) when the condition of HEK was fairly good. Chicken serum could also be used for the plaque assay but it sometimes brought about non-specific degeneration of HEK and could not be adopted in the routine titration.
When the plaque assay was carried out in rubber-stoppered plaque bottles, plaques appeared on the twelveth day and continued to develop slowly till the eighteenth or nineteenth day. The number of plaques must, therefore, be counted on the twentieth or twentyfirst day. The long period of observation increased the difficulty of the plaque assay because the maintenance of HEK was rather difficult and some plaques, which appeared earlier, became very large (over 10 mm in diameter) while the other plaques, which appeared later, were small. After comparing the plaque assay in rubber-stoppered bottles with that in cotton-plugged bottles or Petri dishes placed in a CO2 incubator, it was found that the latter method was much more rapid and uniform. The former method was, therefore, discontinued.
Virus Yields in Various Cell Systems
The virus yields of Ad 12 in various cell systems were compared (Table 3) . HEK seemed a little superior and a medium with bicarbonate concentration (0.15%) seemed to enhance the virus yield. It could also be understood that cell lines such as HeLa or KB cells were good yielders of Ad 12, although they were far less sensitive than HEK in the titration. sensitivity of the CPE appearance between HEK and HeLa cells may be due, in part , to technical difficulties. Because HeLa cells could not be maintained long enough, especially in the absence of serum in the maintenance medium , only a rapid CPE following the infection of a high multiplicity could be observed. The slow CPE, following the infection of a low multiplicity, could not be differentiated from nonspecific cell degenerations. Apart from these technical problems, there may be an intrinsic phenomenon of Ad 12 infection. Some cell cultures, such as primary cultures of human skin-muscle cells, could be maintained long enough but no marked CPE was observed when they were infected with high dilutions of the virus. Although virus yields in these CPE insensitive cell cultures have not been examined accurately, such CPE insensitive virus yielding infection seems to be an intermediate between the CPE sensitive virus yielding infection (HEK etc.) and the CPE insensitive virus non-yielding infection observed in hamster cell cultures (Shimojo et al., 1966) .
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